INTRODUCTION
============

Gender and racial/ethnic disparities in science, technology, engineering, and mathematics (STEM) higher education ([@B51]) have led to the creation of many federally and privately funded undergraduate educational programs over the past three decades in the United States in an attempt to level the educational playing field and to plug the leaky STEM pipeline. Many of these intervention programs focus on providing research experiences, as these experiences have been shown to benefit students while increasing their retention in STEM fields ([@B48], [@B49]; [@B50]; [@B62]). Research programs typically happen during the academic year or summer; however, little is known about how differences in men's and women's comfort in social relationships, established through undergraduate research training programs, may differentially influence their experiences in research. These programs have been shown to provide invaluable experiences to underrepresented minority (URM) students that otherwise may be inaccessible to them. Moreover, research programs promote women and URM students' persistence in STEM fields, entrance into graduate programs, and employment in STEM fields ([@B37]; [@B38]; [@B34]).

As a first step in examining relationships in research programs, we conducted a qualitative study of STEM undergraduate students from a Hispanic majority institution (HMI) participating in external summer research programs at nine universities. We explore how men and women experience their social relationships with mentors and peers, with a focus on comfort. Qualitative methods allow for in-depth analysis of the processes involved in establishing relationships that would not be possible with quantitative methods. Summer programs away from students' home institutions, which we examine here, serve as an ideal context in which to examine emerging social relationships in STEM, because students are extracted from their usual social contexts, given assigned mentors and roommates, and immersed in intensive research experiences. We believe that feelings of (dis)comfort are particularly important to study, as feeling uncomfortable or having a sense of incompatibility in STEM fields has been linked to underrepresented students exiting the pipeline ([@B13]; [@B74]; [@B40]; [@B63]), which is often referred to as the "leaky pipeline." Conversely, feeling comfortable or having a sense of belonging in STEM fields has been shown to positively influence persistence and academic engagement for underrepresented students ([@B59]; [@B65]). Moreover, social comfort is an important factor to consider when assessing the benefits that can be gained through mentoring relationships ([@B3]).

Women in STEM
-------------

Despite women's increasing achievements in higher education ([@B15]), gender is still an important element to consider when studying STEM student success. [@B78] describe gender as a performance we engage in through our interactions. It is not a biologically fixed trait of an individual, but rather a performance that we accomplish through our interpersonal interactions. Gender, then, can be understood as a daily process wherein people negotiate through culturally and linguistically situated role play what it means to be a woman, a man or to have an identity that lies outside that binary ([@B78]; [@B7]; [@B46]; [@B68]). In this way, gendered expectations for men and women are produced, such as men being more assertive and aggressive than women and women assuming more submissive and nurturing roles. STEM fields that value independent research and limited engagement with others may not provide an ideal context for feminine performances of gender, while rewarding masculine performances of gender.

Performances of gender may explain some of the divergent levels of overall school success between women and men. [@B55] revealed how boys' underachievement relative to girls in high school related to their performances of masculinity. Boys performed what Morris terms "contrived carelessness" to enact a masculinity that fostered academic disengagement, because they viewed being too engaged in academics as effeminate. Conversely, girls performed femininity in a manner that promoted strong academic engagement through talking about academic achievements and using their grades as a way to impress peers and teachers. While teachers perceived the boys to have natural academic abilities, teachers more often pointed to the amount of work that the girls put in to achieve their academic success ([@B55]).

Counter to the general trend where women's grade point averages (GPAs) are higher than men's in college ([@B15]), the gender difference in achievement between men and women is reversed in STEM, and women lag behind men ([@B33]). Women are significantly less likely than men to declare a STEM major upon entering college ([@B51]). Although this is a general trend in STEM fields overall, it should be noted that this does not apply to all fields; in biology, women students are overrepresented. Women are also lost from STEM early in their careers. Scholars have characterized this phenomenon as a "leaky pipeline" ([@B12]; [@B5]; [@B29]).

The gender gap between men and women in STEM is mirrored among Latinas and Latinos ([@B77]). Literature specific to Latina/o as is relevant here due to our focus on an HMI. Literature specific to Latina/o students in STEM has mostly focused on precollege factors (e.g., [@B81]; [@B80]). At the college level, familial attitudes that promote men's interest in science ([@B82]; [@B13]) and "chilly" male-dominated STEM environments on campuses ([@B39]) are particularly relevant to understanding how discomfort may play a role in Latinas leaving the STEM pipeline in college ([@B18]; [@B10]). Their leaving is not due to a lack of interest in STEM, because Latina/o students are equally as likely to express interest in majoring in STEM compared with white students ([@B11]; [@B83]).

The gendered nature of the STEM career pipeline is well documented ([@B12]). Science is typified as men's work in symbolic and practical terms ([@B4]). Men tend to be advantaged through resources gained via informal and formal social networks ([@B5]). Women scientists face subtle gender discrimination in hiring and assessment decisions ([@B56]) and in negative attitudes and snide comments ([@B36]). Women college students can face discrimination in STEM fields and may feel like they do not belong ([@B8]; [@B58]; [@B42]). Unwanted sexual advancements and sexual harassment are also problems for women in STEM ([@B32]).

The culture of science is highly masculinized ([@B39]; [@B53]), valuing characteristics traditionally connected more closely to performances of masculinity, for example, aggressiveness and competitiveness ([@B66]). Even men and women scientists perceive "natural" gender differences in math and science aptitude between men and women ([@B25]), in spite of the fact that men and women have equivalent academic and math abilities ([@B67]). This presents a difficult situation for women scientists to navigate, as they often feel pressure to perform masculinity to be successful ([@B64]), but also run the risk of being penalized for engaging in masculine performances ([@B5]; [@B35]). Women also face pressure to adhere to strict definitions of (female) masculinity (e.g., by being hypercompetitive), and they are afforded less flexibility in their behavior than men, whose sense of belonging in science seems to permit a wider and more complex array of gendered behaviors ([@B35]). Women who feel excluded by the prevailing masculine ethos of science ([@B9]), which systematically devalues women scientists' work ([@B64]; [@B5]; [@B43]), may conclude they are not well-suited for STEM careers.

Using a qualitative approach, [@B63] emphasized the importance of sense of belonging and comfort as reasons why women persist in STEM majors. They found that women who dropped their STEM majors did not feel they belonged, whereas women who remained in their STEM majors articulated their feelings of comfort. Among STEM students, men and white students consistently rate their sense of belonging in college higher than women and students of color ([@B84]). But, in STEM fields with gender parity such as biology, women report a greater sense of comfort and belonging than women in STEM fields where women are underrepresented ([@B63]).

Social Relationships in STEM Research
-------------------------------------

Having strong social relationships with faculty and other students is important to student success in higher education and in STEM fields ([@B39]; [@B13]; [@B85]; [@B52]). Students participating in undergraduate research programs have opportunities to form beneficial social relationships with their faculty mentors, their graduate student and postdoctoral mentors (as applicable), and their peers.

Faculty research mentors are important points of contact for STEM students engaged in structured research programs ([@B73]; [@B60]; [@B71]). Faculty can provide psychosocial mentoring in the form of guidance when students' anxieties heighten and can cultivate informal friendships with students that facilitate the sharing of valuable information, for example, information about scholarships, tips on how to succeed in college, advice for how to deal with difficult professors, or reflections on their own experiences as undergraduates ([@B57]; [@B17]; [@B22]). This sort of psychosocial mentoring has positive effects on students ([@B61]; [@B21]; [@B76]), and for women specifically ([@B20]). Faculty mentors from similar backgrounds may be particularly important to women students and students of color ([@B79]; [@B47]; [@B27]; [@B72]; [@B75]; [@B54]). Others believe there are significant advantages for women and racial/ethnic minority students to be mentored by white men, because such mentees presumably benefit from their mentors' access to power and sponsorship within STEM research fields ([@B24]; [@B70]). In one of the only studies to examine student--­faculty interactions in undergraduate research, researchers found that women students interacted less frequently with faculty mentors than men, but that URM students interacted as frequently with faculty mentors as non-URM students; unfortunately, the authors did not consider the intersection of race and gender by examining URM women separate from URM men ([@B1]).

Graduate students and postdoctoral personnel (called "postgraduate mentors" henceforth) often take on the most prominent roles in mentoring undergraduate researchers ([@B30]; [@B23]), because they may interact with undergraduate research trainees more frequently than formally assigned faculty research mentors ([@B76]; [@B28]; [@B45]; [@B6]). They often provide lines of communication between undergraduate research trainees and faculty research mentors and help students acquire technical and conceptual skills while contributing to their professional development ([@B21], [@B22]; [@B2]). In one study, students reported a sense of comfort and relatability with their postgraduate mentors that enabled them to cultivate more productive relationships with their faculty mentors ([@B22]).

Peers are also important players in summer undergraduate research programs. [@B38] examined four different institutions with academic and summer structured research programs and revealed that the peer networks created by Latina/o students aided them in completing the programs. However, [@B41] pointed out that, when students associate only with students like themselves in undergraduate research programs, they limit their access to potentially important information. Outside the literature on undergraduate research, recent work has also problematized a one-dimensional (i.e., uniformly positive) view of peer relationships. [@B52] observed that students' peer relationships can be harmful, as when peers who lack similar educational aspirations may drag high-achieving students' academic performances down.

On the basis of the extant literature, we know very little about social relationships that are specific to mentored undergraduate research experiences, especially in terms of distinctions between men's and women's experiences as they go about establishing social relationships with faculty mentors, postgraduate mentors, and peers. Participating in external summer research training programs can be important for undergraduate scientists' development. In these programs, students are given opportunities to build relationships with mentors in authentic research training environments and with their peers through co-residence and collaborative research experiences. They are particularly valuable for URM students, giving these students the opportunity to gain valuable skills for their future careers that may be less accessible during the academic year at their home institutions ([@B38]; [@B37]; [@B34]). Therefore, studying students during these summer programs provides a window into what makes students thrive in their relationships with others. The following research question is addressed in this study: How do men and women differ in terms of their establishment of summer social relationships with mentors and peers?

METHODS
=======

The EXCEL Program
-----------------

The 17 students participating in this study all receive annual scholarships via the EXCEL research training program and are undergraduate students at the HMI under study. "EXCEL" is a pseudonym used to protect confidentiality of participants. The students' home institution is a national leader in contributing to diversity in higher education, specifically through providing educational opportunities for the rapidly increasing although socially and economically disadvantaged U.S. Hispanic population. The participating students did their first year of EXCEL-funded summer research away from their home institution during the study period. None had conducted external research before, and the participants were relatively early in their undergraduate college careers.

EXCEL is a federally funded program designed to train the next generation of researchers from backgrounds traditionally underrepresented in STEM fields. A significant element of the EXCEL program is the arrangement of faculty-mentored summer research experiences. EXCEL students are required to participate in a 10-week mentored summer research program (SRP), coordinated across multiple research partner institutions and their home institution. Approximately two-thirds of students in the program attend one of these partner institutions each summer, while one-third of students remain at their home institution for their summer research experiences. To be eligible for an external summer research experience, each student must maintain a cumulative GPA of ≥3.3. Because the numbers of slots was limited, senior students (e.g., third-year students) had a greater chance of going than junior students (e.g., first-year students). Students who were selected to leave their home institution were matched with their external research mentor based on research interests and discipline/major. The scholarship program pays the students a modest monthly stipend and covers their food, lodging, and travel expenses while they are away.

Data Collection and Analysis
----------------------------

We chose to use a qualitative approach to illuminate mechanisms that are not accessible via quantitative methodology ([@B69]). We conducted semistructured interviews with a set of students to explore their experiences before, during, and after their summer research placements; the protocol was institutional review board approved. Because we had 17 participants, we were able to engage deeply with them over three separate interviews at three points in time. The value of a small-*N* case study like this is that it allows for deep examination of student experiences in real-life contexts, providing a rich basis for generating new knowledge ([@B31]). We were guided in our data collection by the principles of grounded theory, whereby researchers enter the field without concrete expectations as to what they will discover ([@B16]). Not until we began analyzing the data did gender and relationships emerge as a theme we should explore closely.

The first author (H.A.D.) conducted all of the interviews using the same interview guides, with all questions being asked by H.A.D. to all participants (see the Supplemental Material). During the baseline interviews only, she was assisted by a Hispanic woman undergraduate student. H.A.D. is a white woman graduate student who is a first-generation college student; she attended the same university as an undergraduate as the interviewees. H.A.D. used additional probing questions during interviews to elicit detailed feedback and clarification from participants. All identifying information has been masked to protect the confidentiality of the students participating in this study. Pseudonyms are used for students and mentors, and only the states of the institutions the students attended for the SRP have been provided. For the faculty-mentor pseudonyms, we use last names starting with "M" to signify a man mentor and last names starting with "W" to signify a woman mentor. Students' majors were also omitted, and only the names of their respective disciplinary area (e.g., engineering) have been provided. Finally, the year in which they attended the SRP has been omitted, although the interviews were conducted recently.

Initial baseline interviews were conducted by H.A.D. and a Hispanic woman undergraduate assistant during a Fall semester when 27 students with 4 years of undergraduate scholarship funding remaining via EXCEL were interviewed. Students were asked to reflect on their experiences in EXCEL up to that point, about their expectations for mentoring in general, their personal backgrounds, how they became interested in science, their understanding and identification as researchers/scientists, their family expectations and social class standing, their long-term goals, and their fears and challenges in terms of being scholarship students.

During the Spring semester of that same academic year, EXCEL staff matched these 27 students for their summer research experiences either at their home institution or at one of the partner universities. Fourteen students who had 4 years of undergraduate funding under the scholarship program at the baseline interview (11 women and three men) were assigned to summer research experiences outside their home institution, and we selected them for inclusion in this study. These students were first- and second-year students, based on their earned credits at the beginning of this study. To have a diverse set of interviewees, we identified three additional male students, each of whom had 3 years of undergraduate scholarship funding remaining. These students were selected for inclusion based on their acceptance to attend an SRP outside their home institution with one of the other 14 students. On the basis of their earned credits at the beginning of the study, these men were classified as second-year students (*n* = 2) and a third-year student (*n* = 1). This young man had switched majors and therefore had more years left to degree than his credits indicate. These students were recruited and baseline interviewed at the end of that Spring semester, creating a set of 17 students. They had majors in the physical and life sciences, engineering, behavioral sciences, or health sciences, and all EXCEL students have a biomedical science focus in their course work and research. None had conducted research through an external summer program before the summer highlighted here. Reflective of the institution's HMI status is the fact that 15 of these 17 students identified as Hispanic, Mexican, or Mexican American. Students used these terms to refer to themselves during the interviews, which is reflective of language patterns along the U.S.--Mexico border, where those terms are more commonly used instead of "Latina/o" or "LatinX." For that reason, we use the term "Hispanic" when referring to our participants.

Demographic information about each student is included in [Table 1](#T1){ref-type="table"}.

###### 

Demographic information and research team structure for each interviewee

  Pseudonym   Disciplinary area           Classification   Race/ethnicity   Sex   Parents' income^a^    First-generation college student^a,b^   Gender of the student's PI (faculty mentor)   Role(s) and gender(s) of the student's postgraduate mentor(s)
  ----------- --------------------------- ---------------- ---------------- ----- --------------------- --------------------------------------- --------------------------------------------- ---------------------------------------------------------------
  Victoria    Physical or life sciences   Second year      Hispanic         F     \$10,000--\$14,999    No                                      Woman                                         Graduate student (woman)
  Alma        Behavioral sciences         First year       Hispanic         F     \$10,000--\$14,999    No                                      Man                                           Graduate student (man)
  Salvador    Engineering                 First year       Hispanic         M     N/K                   N/K                                     Man                                           Graduate student (man)
  Antonio     Behavioral sciences         First year       Hispanic         M     \$150,00--\$199,999   No                                      Woman                                         Graduate student (woman)
  Sofia       Physical or life sciences   First year       Hispanic         F     \$75,000--\$99,999    Yes                                     Woman                                         Graduate student (man)
  Elena       Physical or life sciences   First year       Hispanic         F     \$100,00--\$149,999   No                                      Man                                           Research staff (woman)
  Ivan        Physical or life sciences   First year       White            M     N/K                   N/K                                     Man                                           Graduate student (man)
  Jasmine     Health sciences             Second year      Other            F     \$15,000--\$19,999    No                                      Man                                           Graduate student (man)
  Luciana     Physical or life sciences   Second year      Hispanic         F     \$75,000--\$99,999    Yes                                     Woman                                         Graduate student (man)
  Daniela     Physical or life sciences   First year       Hispanic         F     \$40,000--\$49,999    No                                      Woman                                         Graduate student (man)
  Isabel      Engineering                 First year       Hispanic         F     \$30,000--\$39,999    No                                      Woman                                         Graduate students (woman)
  Adrian      Engineering                 Second year      Hispanic         M     \$75,000--\$99,999    No                                      Woman                                         Graduate students (woman)
  Marcos      Engineering                 Second year      Hispanic         M     \$20,000--\$24,999    No                                      Man                                           Lab coordinator (woman)
  Michelle    Engineering                 First year       Hispanic         F     \$50,000--\$59,999    No                                      Man                                           Postdoc (woman)
  Mariana     Physical or life sciences   First year       Hispanic         F     \$10,000--\$14,999    No                                      Woman                                         Graduate student (woman)
  Jackie      Physical or life sciences   First year       Hispanic         F     \$40,000--\$49,999    No                                      Woman                                         Graduate student (man)
  Elias       Physical or life sciences   Third year       Hispanic         M     N/K                   N/K                                     Woman                                         Graduate student (man)

^a^N/K, not known.

^b^First-generation college student: One or both parents does not have bachelor's degree or higher.

H.A.D. interviewed the 17 students over the phone halfway through their SRPs and face-to-face within 2 weeks of return from their SRPs. Within these two interviews, she asked each student background questions about their expectations for mentoring, their understanding and identification as a researcher and scientist, their family expectations and background, their long-term goals, and their fears and challenges in terms of being scholarship students. Specific to their SRP experiences, H.A.D. asked students to discuss the research they were engaged in and the skills they were gaining; to reflect on their relationships with their mentors and other individuals in their labs (graduate students, postdocs, undergraduate students) and to talk about the connections they were making with others inside and outside their research settings; to assess any changes in their identification as a scientist relative to their baseline interviews; and to report on challenges they encountered (or were encountering) during their summer experiences and how they dealt with them.

Overall, we collected more than 72 hours of interview data from these 17 students, with each interview lasting anywhere from 30 minutes to 3 hours, with an overall average of 1 hour and 30 minutes. We noted that the interview conducted while the student was away was usually longer than the first and third interviews, reflecting the students' desire to talk through their experiences while they were happening. With interviews taking place as their experiences were unfolding, students provided rich descriptions of their lab environments and the relationships they were forming with faculty research mentors, postgraduate mentors, and peers. During the course of the project, some students began to identify with H.A.D. as a confidant. At the conclusion of the study, some students said they felt as though they revealed information to H.A.D. that they had not shared with others. These rich descriptions from unique students are the strength of our qualitative approach, as opposed to the strength of a quantitative approach emphasizing generalizability ([@B69]).

Each interview was transcribed by H.A.D. and analyzed using NVivo 11 qualitative analysis software. Our analysis was guided by grounded theory, beginning with open coding to help us "break into the data" and make sense of the information gathered ([@B16], p. 239). We created broad, thematic codes based on the content of the interviews regarding social relationships cultivated through the SRP and the extant literature. We developed these thematic codes using an issue-focused analysis ([@B86]). Initially, we created nine categories to explore the relationships students were forming during their SRPs. The initial categories captured excerpts of the interviews concerned with the following: faculty mentors (in general), family, officially assigned faculty research mentors, peers (not in the lab), graduate students, postdocs, program resources that shape social relationships, research staff (not faculty), and undergraduate students in the lab. During weekly research meetings, the authors and other research team members discussed thematic codes and quotations. The team comes from different ethnic, gender, and socioeconomic backgrounds and have varying levels of involvement with EXCEL. These different perspectives offered competing interpretations at times, which led to discussions and ultimately strengthened our findings. Following [@B86], our discussions of thematic codes and quotations involved summarizing the excerpt files created for all students and ideas about how these statements would fit into the created categories. We narrowed the focus of these categories to explore relationships and collapsed these nine categories into three broad categories: relationships with official faculty research mentors, secondary postgraduate mentors, and peers.

Upon completion of the coding, we conducted matrix queries of these three categories (using NVivo) to aid our analysis of differences between men and women students. After many iterations of reading and discussing thematic coding, the general theme of "comfort in relationships" emerged and was discussed at weekly research team meetings. Under that broad heading, we focused this paper on students' comfort related to: lack of guidance from mentors, psychosocial mentoring (e.g., friendship and guidance when students' anxieties emerge), having a same-gender mentor, engaging in informal interactions with mentors, and peer networks.

Research and Mentoring Context
------------------------------

All students had a formally assigned faculty research mentor, who was the lead professor (usually called "the PI" by the student) within the research training environment. Once they arrived for their summer research experiences, the majority of students had frequent contact with their faculty mentors: 13 of 17 students reported meeting with their mentors at least weekly (e.g., at regularly scheduled lab meetings or one-on-one). Interviewed students worked in different research settings ranging from small teams of only two to three people to larger teams that worked in partnership with other teams where 10 or more people would be available for students to work with on any given day. The majority of students (*n* = 11) reported that graduate students were the individuals they worked with on a daily basis, although four students also worked with postdoctoral personnel. About half of the students (*n* = 8) reported working with other undergraduate students in their summer research environments. While this number may seem low, the students were matched individually with faculty. They were not matched with mentors in groups. In some of the SRP locations, there were few undergraduates doing summer research, and so faculty had limited opportunities to have more than one student on their teams. Even when there were many undergraduate students doing research in a particular SRP location over the summer, many faculty mentors accepted only one undergraduate for the summer. Students who participate in external SRPs are often housed in dormitories with other visiting students who are participating in the same program or another program at the same university. In this study, 14 out of the 17 interviewed were housed with other undergraduates in dormitories or extended-stay hotels.

RESULTS
=======

To preview our results, women and men discussed differences in terms of how comfortable they were with independence in their new research environments. Women placed greater value on mentoring that involved a level of friendship and counseling compared with the men in our study. Same-gender mentoring was valued more by women than men in the study. Men and women discussed different levels of comfort in engaging in informal interactions with official faculty research mentors. Men were more comfortable engaging in informal interactions with faculty and postgraduate mentors, and with broad peer networks. It is likely that differences in the level of comfort in various social relationships could ultimately contribute to the underrepresentation of women in STEM fields, although that endpoint is beyond the scope of this study.

Guidance from Mentors
---------------------

Women and men expressed different levels of comfort in relationships with faculty mentors that were characterized by a lack of clear guidance related to their research tasks. The women reported varying levels of discomfort with relationships in which they were expected to work independently from their mentors. They reported asking many more questions than men and expressed more self-doubt about their autonomy within their research training environments and the tasks they were required to complete. This is evidenced by Michelle, who said, "So I would be scared of like blowing up something or messing something up. So sometimes I felt like I was left alone too many times because I don't know." Michelle continued to explain how she would reach out to other individuals in the lab for help directly because of these fears. Other women directly approached their faculty mentors to request more guidance. For example, Luciana discussed how she handled questions about her assigned tasks: "So whenever I'm not clear about what she wants me to do, I just go up to her before starting and I ask for approval of what I'm going to do, what I'm going to use, and everything."

On the other hand, the six men interviewees expressed comfort in relationships with their faculty mentors that were characterized by more independence in the lab and expressed a reluctance to reach out to their faculty research mentors when issues or questions arose. Men like Salvador reported being empowered by the process of trying to resolve issues on his own. Salvador explained,"The best part about doing research is, I guess, the independence. Independence because you get to ... I mean, my \[postgraduate\] mentor was there. I could have asked him anytime, like "Hey I need help with this." And I did. But I would try to figure out things by myself and just do the experiments on my own and kind of like get to understand what's going on and how to proceed. Like, what's the next step after I get my results? I think that was the best experience because I got to work independently---kind of like critical thinking---on my experiment."

When asked whether he felt prepared for the summer research experience during the midpoint interview, Adrian explained that he was actively learning and felt confident in his capabilities to complete any task given to him by his mentor without much guidance. He said,"Yes, I do feel like I have enough background knowledge and skills to be able to carry on any project that my mentors would give me and if it happened to be ... I've been learning how to work with the \[computer\] program, I'm still learning. But yeah, I mean I feel pretty confident about the project I'll be working on and whatever else it is that I might need to say in the future."

Similar to Salvador, Adrian projected an image of confidence in his abilities and comfort in the lab.

Psychosocial Mentoring
----------------------

Psychosocial mentoring occurs when mentors establish close relationships with students that go beyond providing career guidance and technical skill training. Students often interpret psychosocial mentoring as a form of friendship wherein mentors provide guidance on issues outside academics and lab work, but they retain an understanding that the relationship is still primarily a professional connection ([@B17]; [@B22]). The women interviewees conveyed their desire to receive psychosocial support from their mentors, and they felt more comfortable when this form of mentoring was provided. As women, they were also likely to be offered this type of mentoring without solicitation. Graduate student mentors tended to provide psychosocial mentoring to women students. For example, when Sofia was asked to rate her graduate student mentor in terms of the psychological and emotional support she received, she rated him a 10 on a 10-point scale and said,"That definitely makes me feel like I have a lot of support. I do feel like I can come to him with ideas and come to him with propositions like, "Oh I think maybe we should go in this direction" or "Maybe I'd like to change this about the thing that I made." .... I feel like I feel safe enough to propose it and I feel that whatever I say, it will be taken into deep consideration---like genuine consideration."

Sofia interpreted her graduate student mentor's respect for her ideas about the research in emotionally supportive terms. She, like other women interviewees, felt comfortable with her postgraduate mentor, which allowed her to form a close relationship with him. Furthermore, women often talked about reaching out to their postgraduate mentors if they felt lonely or homesick while away from their home institutions; in contrast, men interviewees did not report doing this. Luciana, for example, stated the following about her postgraduate mentor: "So he's real accessible ... He tells me a lot about how he deals with being away from home. 'Cause I'm in \[program X\] and he was also in \[program X\] like 2 years ago. So he knows what I'm going through." Michelle also discussed the emotional support provided by her postdoctoral mentor. In addition to helping her learn requisite technical skills, her postdoctoral mentor became someone she could confide in about being lonely due to being away from home. This was an experience that they shared, being that her postdoctoral mentor was an immigrant to the United States whose family lived overseas. Although numbers are too small to draw definitive conclusions, Salvador had a postgraduate mentor who was an immigrant and person of color, but these features were not discussed in positive terms during our interviews with him.

The men whom we interviewed did not seem to value the psychological/emotional aspects of mentorship, with the exception of Antonio, who showed an appreciation for the emotional support provided by his women faculty and postgraduate mentors. When asked how he would rate his woman faculty mentor in terms of psychological and emotional support, he said, "Psychological support? I've never thought of that. I guess psychologically, she really is supportive. 9/10, I guess. Because she really does ask me how I've been doing. How am I doing in the dorms? Do I feel overwhelmed? Do I feel bored? Is this enough? Do I want more?" The other men expressed some discomfort when asked to rate their mentor in this area and provided few concrete examples of the support they received in comparison to examples given by women. Even Antonio did not provide details comparable to the women about this aspect of mentorship, and he had not thought about this aspect of her mentorship until prompted during the interview. This lack of interest in talking about emotional support may be part of a broader gendered performance, wherein men actively cultivate confident and independent personae in STEM.

When Salvador was asked to rate his postgraduate mentor in terms of psychological and emotional support, he stated, "I would give him a 4. Just because he doesn't speak up a lot and he doesn't seem to have authority. So I don't know if he was like bullied before, like when he was back in \[his home country\], in elementary school or middle school. He doesn't have great self-esteem." Salvador unfavorably assessed his postgraduate mentor due to his perception that his mentor was not confident in himself, which may have translated to an inadequate performance of masculinity.

Same-Gender Mentors
-------------------

Gender concordance between women students and their women mentors seemed to influence students' level of comfort with their mentors as well as the mentoring they received. [Table 2](#T2){ref-type="table"} presents the different categories of mentoring concordance present in this study. While the numbers in each group are small, our analysis of the qualitative data suggests that women established strong relationships with their women faculty mentors (*n* = 7), while women paired with men faculty mentors (*n* = 4) did not make very strong connections. Men paired with women faculty (*n* = 3) and men paired with men faculty (*n* = 3) also did not report the same level of comfort as women with women. At the level of the postgraduate mentor, gender concordance appeared to be less important; as illustrated above, women spoke favorably about very supportive relationships with men postgraduate mentors (e.g., Luciana, Sofia).

###### 

Gender concordance between students and their faculty and postgraduate mentors (*n* = 17 students)

  Gender concordance categories                                           Men students   Women students
  ----------------------------------------------------------------------- -------------- ----------------
  Gender-matched faculty mentor, gender-unmatched postgraduate mentor     1              5
  Gender-matched faculty mentor, gender-matched postgraduate mentor       2              2
  Gender-matched faculty mentor, no postgraduate mentor                   0              0
  Gender-unmatched faculty mentor, gender-matched postgraduate mentor     1              2
  Gender-unmatched faculty mentor, gender-unmatched postgraduate mentor   2              1
  Gender-unmatched faculty mentor, no postgraduate mentor                 0              1

As an example of the closeness between women faculty mentors and women mentees, we will highlight Victoria and Dr. Walter. Dr. Walter oversaw a small research team, and Victoria reported daily face-to-face communication with her woman faculty mentor and time spent developing hands-on research skills. Victoria and Dr. Walter were able to discuss her academic and career goals in depth because of the close relationship they shared. This led Dr. Walter to devise a strategy for how Victoria could network at a nearby university that has a particularly strong graduate program in Victoria's area of interest. Victoria explained, "So she told me that I could contact them. That she would help me write emails. And once all the faculty replied to me, then we could arrange to go and visit them so I could talk to them personally and she would go with me. Like she would take me to \[city\] and she would stay with me to support me with talking to the faculty and everything." This psychosocial support was significant and valuable for Victoria who is a low-income minority woman in STEM. This day trip allowed Victoria to meet graduate school contacts at another university. The time Victoria spent with Dr. Walter was very valuable and unique; most of the interviewed students did not report spending this amount of dedicated time with their mentors. Mariana, who discussed meeting her faculty mentor only a handful of times, described the comfort and accessibility she felt: "But she's very, very friendly person in general. She's very easy to trust with so you can talk to her very easily and she's very kind ... She's very willing to help me." Although Mariana did not spend as much dedicated time with her faculty mentor as Sofia was able to, she reported feeling that her woman mentor was approachable and warm.

Not all women we interviewed experienced this level of support from their women faculty mentors. Sofia reported that her woman mentor seemed uninterested in establishing a relationship with her and did not allow her to work on her own project, instead requiring her to shadow a graduate student. When asked whether there were times when she felt she did not belong, Sofia discussed how her mentor told her that she would not be able to work on an independent research project, although Sofia believed she had clearly asserted her willingness and desire to do so. Sofia compared her experience with that of another external undergraduate student visiting the same mentor's lab for the summer: "An individual who's in marketing, who's not interested at all, got his own project doing tissue engineering. I try not to speculate on it too much and I believe everything happens for a reason, but I feel like there was something other than my willingness to do the project that kept me from being assigned my own \[project\]." This example provides an important counterpoint to Victoria's narrative, revealing that not all women faculty are nurturing and supportive mentors to their women students.

Of the four women paired with men as mentors, none formed particularly close bonds and two (Jasmine and Elena) articulated discomfort with some aspects of their mentoring relationships. The other two (Alma and Michelle) spent very little time with their men faculty mentors (i.e., one to a few visits in total), although Michelle felt honored to have associated with her well-known mentor. Jasmine worked on a regular basis with Dr. Martinez, but did not speak favorably about their relationship. She felt that intellectually they were a mismatch and felt more comfortable seeking guidance from a woman mentor back at her home institution, even during the summer experience. Elena also reported feeling somewhat uncomfortable with her official faculty mentor's hands-off mentoring approach. She spoke during her midpoint and final interviews about a feeling of unease regarding the next step in her research and discussed a desire for her mentor to provide her with more guidelines to accomplish her given tasks.

Gender concordance did not seem to impact the relationships men in this study built with their official faculty research mentors. Three out of the six men were paired with official faculty research mentors who were also men. However, they infrequently interacted with these official faculty research mentors and did not discuss aspects of their relationships such as role modeling or psychosocial support, in contrast to several of the women in the study.

Informal Interactions with Mentors
----------------------------------

Men reported feeling quite comfortable interacting in informal settings, not only with faculty mentors, roommates, and peers, but with a broad range of individuals whom they met during their summer research experiences. Informal interactions, especially with mentors, can be particularly beneficial in helping students feel they are a part of the research community and in opening up new opportunities that are often discussed over coffee or beer. Some women expressed discomfort in interacting socially with men researchers and professors in general. As an extreme case, Jackie discussed how she reached out to a professor at her host institution whom she was interested in meeting because his research expertise aligned with her interests. She explained,"He responded. He said "Oh yeah sure anytime we can go ... You can ask me questions about what I do over a cup of coffee." And when he told me that, I got scared. I was like, "No!" That means I'm gonna have to make a long conversation with him and that's an opportunity for me to be socially awkward. So I've been avoiding that email you know \[laughs\]. So, yeah, I'm not too comfortable doing that stuff."

When asked later about this incident, Jackie explained that when she sent the email, she imagined visiting the lab and seeing the team at work. When the professor responded with an invitation to meet one-on-one over coffee, she balked, because she felt that she did not have enough to say about her research interests. She explained to us that she had just finished her freshman year and was not confident in meeting with a professor in an informal, one-on-one, social context.

When Salvador, who was paired with men faculty and postgraduate mentors, was asked whether he felt comfortable around people of authority at his host institution, he described a sense of comfort due to an early informal interaction at a bar in his summer research experience. He explained, "So I wasn't expecting that, but it happened and I was happy with it. I was chill with it, like, I didn't mind, but I wasn't expecting that, to ever drink with my mentor. So that was something I wasn't expecting." Even though Salvador may have felt some initial discomfort with going to a bar with this faculty mentor, it did not hold him back from participating in the interaction, as was the case for Jackie. While being invited out for drinks with a mentor was uncommon among this group of students (this happened only to Salvador), Salvador's willingness to interact informally was typical of the men in the study.

Breadth of Peer Networks
------------------------

The men in the study felt comfortable engaging in a wide variety of social interactions and therefore formed peer networks that were relatively large and diverse. The women maintained relationships with a few individuals with whom they reported close ties, and these were usually other Hispanic women. Women frequently highlighted the value of having peers who could provide interpersonal support and guidance. Women formed meaningful social bonds with their roommates in the dorms, more often than with lab mates. It seems as though the status of EXCEL students as summer interlopers kept them on the outside of in-lab peer networks. Isabel remarked that she did not feel particularly comfortable with her peers in the lab: "There's a group of girls at the lab who have been friends for ... they've probably been working in this lab the whole semester, for years probably, and they're very good friends." Given that many of these summer programs were targeting underrepresented STEM majors, the students' roommates were usually from backgrounds similar to the EXCEL students. Women emphasized how sharing the same aspirations was very important in terms of the relationships they established with their peers in the dorms. For example, when Mariana was asked to reflect on a time where she felt like she belonged during her summer research experience, she discussed the time spent with her peers in the dorms:"Even though we were from different fields, we all had that same purpose in a way for grad school and getting your Ph.D. and you're furthering your education. And that was really ... it was just the place where I was most comfortable, with them, talking about it, you know? Maybe because we spent so much time together, but it was just really comforting to be around there. You just fit."

Students living together for the summer experience formed mutually supportive social relationships that allowed them to share valuable information, build one another's confidence, and provide advice that supported competent interactions with faculty research mentors and other research team members in lab. This appeared to be especially valuable for the women interviewees.

Some men reported wanting to socialize with a wide variety of individuals, not just their roommates in the dorms. As Elias explained, "Yeah, just trying to make friends and long-lasting connections and who you want to connect with. I just focused on that. I think that's the best part of traveling too. Meet new people and then staying in contact with them. I think that was the best part. Also the job, but I think the best part is still the people." Enrique stated he had connected with at least 50 students while away for his summer research experience. He also mentioned that he asked his peers about their research interests upon meeting them, to see what he could learn. Men often discussed the social and strategic benefits for their future careers gained through engaging with individuals from a variety of backgrounds, rather than emphasizing the importance of receiving social support from peers with whom they felt similar, in contrast to what the women expressed.

Men's comfort with interacting broadly was facilitated by their relative lack of concern about safety issues; only one man (Antonio) brought up concerns about crime during the interviews. Conversely, fears about crime and safety may have played a role in the hesitancy of women to interact socially in public spaces with a variety of people. Six out of the 11 women expressed concerns about the safety of their new areas. For example, Daniela stated, "The campus is kind of located next to a street that has a reputation of not being so safe. So, you know we try to avoid that at night." While other women interviewees spoke about their concerns related to crime, we will highlight the case of Sofia, because she and Salvador both lived in on-campus apartments in a small college town while doing summer research, but had very different feelings regarding safety. When asked how he felt his gender shaped his overall summer experience, Salvador stated,"It depends. 'Cause Sofia, she wouldn't like to go out. So she would always ask me like, "Hey you wanna come along?" And as far as me, I guess 'cause I'm a guy, and I don't worry about getting robbed or something, I just go alone. If I need to go downtown, I just go and come back. I don't have to ask someone to come with me. So I guess I have in a way more independence, 'cause I could go do whatever I want. I don't run any risk of getting harmed or something for being a girl."

Salvador tapped into some women's relative discomfort with engaging in informal interactions in public spaces due to fears about crime. Sofia echoed these concerns about being alone in a new space during the interview we conducted with her while she was away and recognized that Salvador felt more comfortable than she did. She stated, "I just didn't feel safe in my apartment for a while. I was like, 'I'm going to ask Salvador if he'll let me sleep in his bathtub ...' I feel like, oh my God, like what the heck. Like what if there is somebody hiding in the cabinets, I had to check all the cabinets." She continued,"And my professor when he drove us into \[town\], he made us stop at his house and he leaves the door to his house unlocked and I think that is the craziest thing. And even Salvador, he started doing the same thing! And I'm the complete opposite. I have to lock my doors and lock my windows. And before I go to sleep ... I have to make sure the doors are locked. I put a chair at the door. I have to check the windows before I can sleep comfortably."

In contrast to Salvador, Sofia did not feel entirely safe while away at the SRP, and this influenced her level of comfort in going out and meeting new people, ultimately restricting her to establishing relationships with other students.

DISCUSSION
==========

Women and men felt comfortable establishing different sorts of social relationships during their STEM SRPs, and this may have benefited them in different ways. Women interviewees expressed comfort in relationships with mentors who provided psychosocial mentoring, were available and approachable to answer questions, and were of the same gender, and with peers who had similar backgrounds. Men interviewees conveyed comfort (or, at the very least, expressed more comfort than the women participants) in relationships with mentors who offered little guidance, provided little psychosocial mentoring, and engaged with them informally; they were also comfortable cultivating relationships with a wide variety of peers. This section will connect these findings to ideas about gender performances and explore how the findings might be useful for efforts to encourage URM women to continue their pursuit of STEM careers.

Elements of stereotypical gender performances seemed to play into the differences in comfort we observed. Men interviewees more frequently seemed to project masculine images of comfort and capability as they described themselves within their research environments. This confidence resulted in them asking few questions, while women often discussed asking questions as they worked. We wonder whether men's hesitancy to ask questions and instead resolve issues independently may prime them for success within the STEM research environment. This raises the open question as to whether STEM faculty mentors (especially men) may preferentially respond to this type of gendered performance compared with those of women, who described being more hesitant and less self-assured in the lab. While this is beyond the scope of our paper, we believe it warrants additional consideration in future work.

The openness that women displayed to psychosocial mentoring was not mirrored by the men and reflects a more stereotypical feminine gender performance. Multiple women reported that their postgraduate mentors were important sources of social support, something described by none of the men. In contrast, a male student dismissed his postgraduate mentor in unfavorable terms due to a perceived lack of self-esteem; this may reflect the student's embrace of the values of confidence and competitiveness, which are integral to the prevailing masculine culture of STEM ([@B39]; [@B53]; [@B66]; [@B25]). In general, men interviewees exhibited a propensity to overlook the potential benefits of psychosocially supportive relationships. The devaluation of psychosocial support, combined with comfort with loose-knit mentoring relationships characterized by little guidance, reflects the level of comfort that even these novice men scientists felt in research settings.

Women interviewees expressed a greater degree of comfort with women than men faculty mentors due to shared relational styles, perceived warmth, and approachability. In a quantitative study examining these same students and their EXCEL peers, findings showed that women students had greater self-reported gains at the end of the SRP when they were paired with same-gender faculty mentors than did men students ([@B54]). Others have highlighted the importance of same-gender mentors for women, because the women mentors can be role models to their students ([@B47]) and tend to provide psychosocial mentoring to their women mentees ([@B3]). We also found those aspects of same-gender mentoring to be important for women.

We speculate that gender concordance might act as a buffer to help keep women from dropping out of STEM, because women faculty mentors may not view women mentees' gendered behaviors as indicative of disinterest or incompetence and may even reward feminine performances. Women mentors may understand and relate to their women mentees' behavior differently than men mentors. Previous studies exploring the gender gap between men and women in STEM have explored the male-dominated climate of STEM as a factor in Latina students leaving the STEM pipeline ([@B39]). Our findings suggest the hypothesis that gender concordance between women mentors and their Hispanic women mentees may help to counteract the tendency for masculine behaviors in STEM environments to be rewarded, which needs to be examined via future studies involving analysis of data collected from both mentees and mentors.

Men and women students in this study seemed differentially comfortable with informal interactions with mentors. Previous studies indicate that men are more frequently invited to engage in informal interactions in STEM and in organizations more generally, and it is in these spaces that opportunities for advancement and networking are often created ([@B87]; [@B5]). While this may not have been the case for the women students in this study, the literature demonstrates that women may hesitate to meet informally or work closely with men, and may even leave STEM career pathways, due to fears about unwanted sexual advances, sexual harassment, and negative judgments about being alone with men outside work ([@B32]). Additionally, in some informal contexts related to work (e.g., an informal lunch with lab members), women may find themselves to be the only woman present. The topics of conversation in these settings may shift such that women feel less comfortable participating. Given the gendered expectations in some Hispanic families, Hispanic women college students may be even less likely to interact comfortably with strangers during their summer research placements than white women, making the ream of informal interactions an even more important site of exclusion for them. Familial expectations for Latinas can inhibit their independence and factor into their decisions during college, while Latino men have reported a sense of independence from familial expectations in college ([@B88]; [@B89]). These expectations may also have contributed to women in this study avoiding broadly socializing and instead focusing on their research.

Related to peer relationships, men and women strongly diverged in terms of their social comfort zones: men sought out weak ties with a variety of people, and women formed fewer strong ties with women who were similar to themselves. Each approach seemed to yield different benefits. Men's approach allowed them to tap into the informational benefits of diverse peer networks ([@B41]). As these men interacted socially with a variety of people in new places during the summer, it seems as though these behaviors might be preparing them for successful transitions to graduate school, when most will again move to new communities away from their home city and co-ethnic peers. The women participants may not be similarly advantaged. They expressed more fears about crime and safety. And, as [@B41] highlighted, a pitfall of URM students' confining their networks to students similar to themselves is the lack of access to resources and information that can be passed along from more privileged peers. There is also a positive flip side of these more restricted networks for Hispanic women and women in general: the creation of safe spaces. These safe spaces may help these young women feel supported, providing a place where resources and information can be shared openly. The importance of safe spaces where women can speak freely with supportive peers is well documented ([@B14]).

LIMITATIONS
===========

Several limitations pertain to this study. The study would have benefited from having more men and an equal number of men and women participants. Three of our men also had more college credits than the other participants, although none had done summer research before. An equal number of students of each gender would have given us a richer data set and enabled better comparisons. Also, we have limited information on the students' previous research experiences and how the mentors viewed the students, because we focused on students' perspectives. Future research would benefit from conducting brief phone or email interviews with faculty research mentors to gauge their perceptions of their students' performances and their opinions on their established relationships during the summer experience. While one strength of the study is multiple interviews with each student, an additional follow-up interview 6 to 12 months later would be useful to see how students' relationships developed or fizzled after their summer experiences. We were also unable to capture a wide range of gendered performances. For example, a previous study found that some women in physics do not identify with traditional femininity and feel that they fit into the discipline well because of this ([@B19]). Exceptions to typical gender performances, such as women behaving in masculine ways (e.g., women being competitive and verbally assertive) and men performing in a typically feminine manner (e.g., men being cooperative and nurturing) exist, but were not well represented in our set of interviewees. It may have been that the Hispanic students in this study engaged in more traditional gender performances than would have been found in a more diverse set of students. This study is focused on Hispanic students' experiences engaging in a funded undergraduate research program. Therefore, these results should not be generalized to all students participating in undergraduate research. By focusing on a larger and more diverse set of students, future research could better capture a full range of gendered performances applicable to relationship building in STEM. Finally, H.A.D. coded the data, and we did not assess interrater reliability. Future research would benefit from multiple coders and assessing interrater reliability.

CONCLUSION
==========

Our results suggest that there are gender differences in how early undergraduate STEM students who are primarily Hispanic establish and experience social relationships during this specific summer research experience away from their home universities. Examining students' perspectives on social relationships formed during a summer while conducting mentored research helps illuminate factors that may potentially contribute to Hispanic women leaving STEM fields later in their college careers. In spite of smaller numbers of men interviewees, the differences between how men and women understood and described their relationships were striking, and this reflected how comfortable men were in the masculine setting of STEM research ([@B39]; [@B53]). Men felt more at ease in loose-knit mentoring relationships characterized by little guidance and an absence of psychosocial mentoring. They also expressed comfort in engaging in informal interactions with a wide variety of people. While some women felt comfortable with their mentoring relationships and informal social interactions, it was more common for women to express some level of discomfort. Women's discomfort in STEM is a documented reason for why they leave the pipeline ([@B32]; [@B18]; [@B10]). As such, we need to alter STEM research environments so that they do not actively repel women. Until that happens, being paired with women faculty mentors and cultivating close relationships with women peers from similar backgrounds may help women, and Hispanic women in particular, mitigate some of the repelling effects of gendered STEM research experiences.
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